Chronic pharmacological manipulation of dopamine receptors in brain.
Dopamine receptors in the brain play an important role in the treatment of schizophrenia and in the development of tardive dyskinesia. In Parkinson's disease the loss of dopamine innervation and the use of chronic administration of L-DOPA or therapy with dopamine agonists also affects the function of dopamine receptors in brain. Subacute administration of neuroleptic drugs to rodents for a few weeks followed by the withdrawal of the drug induces supersensitivity of dopamine receptors in the striatum. However, the long-term administration of neuroleptic drugs to rodents shows that typical neuroleptic drugs can induce functional supersensitivity of dopamine receptors despite continued administration of drug. In contrast, atypical neuroleptics such as sulpiride, do not appear to induce the same changes in the activity of dopamine receptors. The functional supersensitivity of dopamine receptors produced by repeated administration of neuroleptic is reflected in changes in cholinergic, gamma-aminobutyric acid (GABA), 5-hydroxytryptamine (5-HT) and peptide neuronal systems. Chronic treatment of parkinsonian patients with drugs may obscure the changes in the function of dopamine receptors caused by the disease process. However, chronic administration of L-DOPA to normal rats and to rats with a unilateral lesions of the nigrostriatal pathway induced with 6-hydroxydopamine does not produce a down-regulation of the number of dopamine receptors. Rather, these experiments indicate the development of a functional supersensitivity of dopamine receptors in the absence of any obvious change in the nature of dopamine receptor populations in brain. In conclusion, while pharmacological manipulation, using neuroleptic drugs, produces the expected development of receptor supersensitivity, studies involving chronic treatment with agonists suggests that dopamine receptors do not always respond as would be predicted. It appears that there are aspects of the regulation of dopamine receptors in brain following pharmacological manipulation which remain to be resolved.